Abstract. This study tests the idea that male zebra finches, Taeniopygia guttata, can control the numbers of spermatozoa in their ejaculates. The first experiment compared the numbers of spermatozoa transferred by males in extra-pair copulations during and after their own pair copulation period, but taking the time since the last copulation into account. If males can control ejaculate size then, after controlling for sperm depletion effects, extra-pair ejaculates occurring after the male's own pair copulation period should be larger, but this was not the case. In the second experiment males were presented simultaneously with two model females: if males could adjust their ejaculate size the number of spermatozoa transferred to each female in turn should differ from that when the two females were presented separately. However, the numbers of spermatozoa were similar to those occurring during depletion with model females presented sequentially. These experiments provide no evidence that male zebra finches can adjust the size of their ejaculate, and support the hypothesis that males operate under a physiological constraint and that spermatozoa numbers are determined largely by sperm depletion.
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In many animal species the frequency of copulation and numbers of sperm transferred to particular females increase as the risk of sperm competition increases (mammals: Møller & Birkhead 1989; birds: Birkhead & Møller 1992) . Since the costs of sperm production are not negligible (Dewsbury 1982; Nakatsuru & Kramer 1982; Birkhead 1991) males are predicted to allocate their ejaculates prudently, and as Parker (1990a, b) has pointed out, a male's ejaculation strategy should depend on the strategy adopted by other members of the population. Parker (1990b) developed mathematical models to determine optimal ejaculate size and showed that, everything else being equal, males should transfer relatively large numbers of sperm during extra-pair copulations compared with regular pair copulations. Some empirical support for the idea that particular ejaculates should be larger the greater the perceived risk of sperm competition has been obtained for humans (Baker & Bellis 1989 , 1993 In an earlier study of zebra finches, Taeniopygia guttata (Birkhead & Fletcher 1992) we found that the numbers of sperm in extra-pair copulations that took place after the male's own pair copulation period were significantly larger than if they occurred before this time. Although this is consistent with Parker's (1990b) model, there are two possible explanations for this result. Either, males prudently allocated sperm to ejaculates with their partner, or males simply had fewer sperm available for extra-pair copulations during their own copulation period. The first explanation implies that males can control ejaculate size, the second that changes in ejaculate size are merely the consequence of spermatozoa availability (see Birkhead 1991). In fact, it is possible that both spermatozoa availability and the ability to control spermatozoa numbers may determine ejaculate size, as Baker & Bellis (1989) found in humans.
Our aim in the present study was to establish the relative importance of these two factors in determining ejaculate size in the zebra finch.
METHODS
We performed two experiments. In the first we made the following prediction: if the relatively small size of extra-pair ejaculates during the male's own pair copulation period was due to sperm depletion, then a male prevented from copulating with his own partner for several days would have had time to replenish his sperm 0003-3472/95/020451+06 $08.00/0 1995 The Association for the Study of Animal Behaviour
